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Part A

Answer all questions.
Each question carries 1 weightage.

show thata = Tisa regular singular point of the equation x*{+*

[N

/ 9

N et - lim F 1 -x~

Show Xh:u COsSY = !lm (l,u,.—z'.‘t—u .
a=7 1\ a” )

- . N . 1 -~ 3
Use Rodrigue’s formula to obtain Py(x) ;!O-\‘ ~i\')-

Show that J | (x)=( 1)"4J,, (n)for any non-ncgative integer m.

1. Deseribe the phase portrait of the system :

dx dy
— = x,— - (.
dt dt
5. Show that (0, 0 is an asymptotically stable eritical point for the system:
(—!i.:—.j. oy . = a2y
dt di
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A curve in the first quadrant joins (0, 0y and (1, () and has g pj

Yen area beneath it S
<hortest such curve is an are of u cirele,
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Part ¢

Answer My LW question.
Each question COrries Saveiglitag,.

SR e s
8. ta) Solve Legendre's equation ‘] 4 '-" 2yy plp=T)y -0, where e 5 constant

. AT ety 2 = . -
(b) Show that equation 437y 8x7 *‘4-\ *]'} =0 has only one Frobeniy

find it.

e ' | . 2 n 2 i
= SETIeS solution antd

1 d’

!, ta) Derive Rodriguc’s formula for Legendre polynomials ; P, (x)= - - 1)
ks ' 2"-n! 4

(h) Obtain J,(x), the Bessel function of first kind of order p.
ta) Find the general solution of the system :

dv
2v—— - 5x i 2y.
ot

d.‘\' -
ot

(b1 Find the critical points and the differential cquation of the paths of the svstem -

dy 2 dy 2

] R 1): = = 2.\'_\' .
dr | ) dt
of

fa) Let f{x.v)and o be continuous functions of X and y on a closed rectangle R with

ides

parallel to the axes. If (xp.30 )is any interior pomntof R, then show thar thereexists 2 numbe-

/i > 0 withi the property that the initial value problem ¥ = FIx.¥)x(xg) ¥, hasene solution

IO

Y =v(x) on the interval | x X |<h.

thi Show that if v (x)isa non-trivial solution of y"+ ¢y )y =0, then v has an infinite number

of positive zeras it ¢(x) = =, (or some A | |
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